Photoactivated hypericin increases the expression of SOD-2 and makes MCF-7 cells resistant to photodynamic therapy.
Photoactivated hypericin increased production of reactive oxygen species in human breast adenocarcinoma MCF-7 as well as in MDA-MB-231 cells 1h after photodynamic therapy. On the other hand, reactive oxygen species dropped 3h after photodynamic therapy with hypericin, but only in MCF-7 cells, whereas in MDA-MB-231 cells remained elevated. The difference in the dynamics of reactive oxygen species after hypericin activation was related to increased activity of SOD-2 in MCF-7 cells compared to MDA-MB-231 cells. Indeed, photodynamic therapy with hypericin significantly increased SOD-2 activity in MCF-7 cells, but only slightly in MDA-MB-231 cells. In this regard, SOD-2 activity correlated well with enhanced both mRNA expression as well as SOD-2 protein level in MCF-7 cells. The role of SOD-2 in the resistance of MCF-7 cells to photodynamic therapy with hypericin was monitored using SOD-2 inhibitor - 2-methoxyestradiol. Interestingly, the combination of photodynamic therapy with hypericin and methoxyestradiol sensitized MCF-7 cells to photodynamic therapy and significantly reduced its clonogenic ability. Furthermore, methoxyestradiol potentiated the activation of caspase 3/7 and apoptosis induced by photodynamic therapy with hypericin.